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Amendment to the Specification : 

Plea.sc replace paragraph 0008 on page 3 with the following rewritten paragraph; 

|0008| In principal, both the old and new standards, however, rely on cyclic redundancy check (CRC) te 
for determining when errors arc present in a data stream. A CRC performs a mathematical calculation on 
a data stream before and after data transmission. If the two results arc identical, then it is assumed that no 
errors occurred during transmission. 

Please replace paragraph 001 3 beginning on page 5 with the following rewritten paragraph: 

[001 3| The CRC calculation ends when there is no more data to input into the circuit. The final values in 
the delay flip flops are collectively called the residue, which is equal to the remainder of the data stream 
divided by the generator polynomial 1010000000000001 1 in mod-2 arithmetic. It should be noted that 
the values of CO, CI, C2 C15 are zero in this circuit 200. As will be seen, CO, Cl r C2 ... C15 are only 
relevant for foytefeit-wjse calculations. 

Please replace paragraph 0020 on page 8 with the following rewritten paragraph: 

[0020] Like any remainder, the CRC result represents how far away numerically the dividend is from 
being evenly divisible by the divisor. In regular division, the remainder must be subtracted from the 
dividend in order to be evenl y divisibry _di vi sible . For example, 17 divided by 4 gives a remainder of 1 > 
which must be subtracted from 17 in order to make 16 and be evenly divisible by 4. (There are, of course, 
other relationships between the dividend, remainder and divisor, which arc not important for this 
discussion.) However, in modular division, the remainder can be added to the dividend in order to make 
the number evenly divisible by the divisor. CRC transmitting circuits use this relationship by adding the 
remainder to the dividend so that the CRC receiving circuit will calculate a zero remainder if no error is 
present. 
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Please replace paragraph 0026 on page 10 with the following rewritten paragraph: 

10026] The present invention provides a system and method of performing a CRC calculation on 
multiple bytes of data in a single cycle. The system includes a.Hiuh iplc AytjL.CRC-Circyit, which in one 
pmbodimcnt Jl ipgy._cpmprise.a first CRC module, a second CRC module and a decision module. 

PJuase replace paragraph 0027 on page 10 with the following rewritten paragraph: 

[0027] The first CRC module performs the CRC operation on a maximum number of bytes of data in a 
cycle and produces a result. The maximum number of bytes will often be eight, but there may be 
applications where it is desirable to process more or less bytes of data in each cycle. The second CRC 
module performs the CRC operation on a single byte of data, and also produces a result. Both CRC 
modules arc capable of using prior results when performing their CRC operation. Being able to use the 
result of a prior cycle ensures that a long string of data can be accurately processed in multiple cycles. 
The decision module directs data to the £f9t^ecpixd CRC module only when the number of remaining 
bytes ordata to be processed is greater than or equal to the maximum number of bytes. 

Please replace paragraph 0028 on page 10 with the following rewritten paragraph: 

[0028] A-ln a-spocific embodiment of the invention, the multiplc-byte^CRC circuit uses a total of eight 
CRC modules. Each CRC module processes a different number of bytes, with eight being the maximum 
number of bytes. In this specific embodiment, the decision module directs the data to one of the eight 
CRC modules, depending on the number of bytes of data to be processed. 

Please replace paragraph 0029 beginning on page 10 with the following rewritten paragraph; 

[0029] The first step in the method of performing a CRC calculation on data is providing muUipkj-a 
plurality qf,CRC eifewternqdules, at least one CRC e*F6tt4*-module/being able to perform the CRC 
calculation on a maximum number of bytes of data and at least one CRC eireujt -module able to perform 
the CRC calculation on only a single byte of data. The next step is determining which pncLof the multipl e 
plurality. of .CRC GtreHHis-roodu.lesjs appropriate for processing a number of bytes. The next step is 
processing the number of bytes wilh the appropriate CRC-ewe^_nioduk' Finally, the steps of 
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clclerinining which CRC eifoutt-modulejs appropriate and processing the number of bytes with the 



Please replace paragraph 0046 on page 15 with the following rewritten paragraph: 

[0046] Transmit 66/64b converter circuit 620 converts a 66-bit data stream into a 64-bit data stream. The 
relationship between the clock rrttc of the signal entering transmit 66/64b converter circuit 620 and the 
clock rale of the signal leaving circuit 620 is the exiting signal is 33:32. No data is lost as long as 33 
cycles of 64-bit data takes the same amount oftitnc to propagate as 32 cycles of 66-bit data. Similarly, 
receive 66/64b converter circuit 350^50. slows down and expands a 64-bit data stream into a 66-bit data 
stream. 

Please replace paragraph 0049 beginning on page 15 with the following rewritten paragraph: 

[0049] FIG. 7A shows an exemplary method for using a multiple byte^wise CRC circuit4hat^n- 1 Ayhich 
nioludes a jMura^ty of CRC modules that .are.coiifiuured-foj ipcrfonning CRC calculations gri,up to eight 
bytes at a Lime. Jn.one embodjmj^ 

m^)ulcg, / cach cpnlifiuredj^or. a PRC Peculation on a different numbcr,pf byfes^of data at sl 

jimc (i.e., ciuring a sipfil^ycjQ)^J?P r example, an ejght T byte-wide CRC ^module maybejncluded.foi; 
performing aCRC.calculatjon on an eig ht-bvte-wide segment of d ata, a se ven-byte-wide CRC module 
JBPyJs MfJM^-^r performing a CRCjSid .sula l^ in 
step 7 1 0,of Hie method* the storage is reset to zero in order to ensure that CRC values from a previous run 
do not influence the calculations. 

Please replace paragraph 0050 on page 1 6 with the following rewritten paragraph: 

[0050J Next, in step 720, a determination is made as to whether there are more than eight bytes 
remaining in the data stream. If there are more than eight bytes remaining, the process proceeds to step 
730, where an eight-byte CRC calculation is performed on the data, using, e.g., an, eighfcbyt^wide CRQ 
module. 
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Please replace paragraph 0051 on page 16 with the following rewritten paragraph: 

j |0051 1 An cight-byte r wide CRC ciroait-module.can be constructed by-using the same general process as 
was described by Aram Perez for byte-wise CRC circuits. Namely, a bit-wise CRC circuit is first 
modeled, then the general values of each flip flop afier sixty-four bits are calculated and, finally, a circuit 
nwlulc.that implements the calculations is created. The resultant ei chtrby t e^wjd cXRQj^o^ulc.would be 
^nnfi R yirod tn perform an eifihtrbytj^CRC calculation) on.eiahtJbYt^jS-O ldala.arid to, produce reMtec^ch 
calculation,, olj jn.a singlej^cJe^Altematively, once a byte-wise CRC circuit wan module, js. modclcd for 
the appropriate generator polynomial it wouldf ojild.be repeatedly used to_generate the same general 
values after 8 by<es..(i.e : , a ftcLc ittht.CYc]e$) 3 as a bit-wise CRC circuit would generate after 64 bits,(ic., 
nfter.64 cycles). Jiowcvcr^.giTjce a bvte-wis ejC&CmoiM^ only one byte at_a time, it 

would tnlfe ^evenapor.e^cycles tha n the,eiglit :bytc^i.d.c^CRC module to produ ce the same_re$.u lt. 
Appendix I shows the results from such a calculation after using a CRC-32 generator polynomial. 

Please replace paragraph 0052 beginning on page 16 with the following rewritten paragraph: 

[0052] In step 740, the results of the eight-byte CRC calculation arc stored in memory. Although initially 
zero, the storage will likely change after every cycle. Jt should be noted that a ver y similar process could 
Ijejiscd.in a single byte-wise CRC circuit or nK)dul e a v e ry similar p r oc e ss woirf d-beHj6e<§. Namely, a 
byte-wise CRC circuit would initialize the system m a step similar to step 710, and steps similar to steps 
730 and 740 would be repeated until no more data was present. Of course, the byte-wise corollary to step 
730 would perform a byte-wise CRC calculation, andrnot an eight-byte CRC calculatio n, _and .thus, 
would need^scven more,cyclcs to produc e the same. results . Therefore, one having ordinary skill in the art 
should appreciate that techniques currently known in the art for byte-wise CRC calculations can be easily 
implemented in connection with steps 710, 730 and 740, 

ricasc replace paragraph 0054 on page 17 with the following rewritten paragraph: 

[0054] In step 750, one of eight CRC eifetrite-jnodujes js used to calculate the CRC value on the 
remaining bytes of data. If there is only one byte remaining, a single-byte CRC egeHit-mo dulC-W Ould 
need to be used. If there are two bytes remaining, a two-byte CRC errornHnpclalc would be used, elc. 
Bach CRC e+fe^moAwl?,could be constructed by-using the same general process of modeling known 
CRC circuits, and then generating general values for the appropriate number of bytes. to. be processed pej 
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cycle. After an mitiaLpcocessing step, is per formed, .¥ the inputs to the appropriate eifwiH'^QtnpdH^ 
(i*'»Jbe£&Q inQdijlC-^OfiOTr^ bytes of data) would fee-include 

the remaining bytes of data and the results from the prior CRC calculations, which were stored in step 
730. Appendix II shows the general results of two bytes after modeling a CRC eirew^inQJulo-USinH a 
CRC-32 generator polynomial. Appendix 1U shows the general results of three bytes after modeling a 
CRC w«^rpgdujc,iising a CRC-32 generator polynomial. Appendix IV shows the results of four bytes, 
Appendix V shows the results of five bytes. Appendix VI shows the results ftem-of six bytes and 
Appendix VTI shows the results fof-gf.scvcn bytes. 

Please replace paragraph 0055 beginning on page 17 with the following rewritten paragraph: 

(0055] FIG. 7n shows an alternate me.thodXotpCTlorrning a.d$C calculation on,data^according f to 
another embodiment of the invention. Jn HG-JB^Ssteps 710 through 740 are identical to steps 710 
through 740 ofFFG. 7A. However, instead of sending the rem aining by tasLO Cdata to one of IhCLtsight 
different otfWHtehCRC roodnles,.a s was done in step 750^^10. JZA, only one single-byte CRC oirouit 
module is used to proccs sihs.rcniajning .bytes of data, (in step 760). frfter the single4)yte w CRC, module 
PQ!'Co™sa.W Ihe.first byte of the remaining byte^of data.Tthe process theft-progresses 

to step 770, where a determination is made as to whether there are any more bytes to process. Therefore, 
slop 760 wight-may potentially be repeated lipJojnght times, which is seven cycles more than the process 
described in FIG. 7A. In certain applications* the extra time required to calculate the CRC of the data 
might be preferable to the cost of the extra circuitry. The maximum number of times step 760 repeats 
itself could be reduced to sev e n if the same eight-byte CRQeireiHtr no.duK that4s -which-was.. ii sed in step 
730 A is used tf-gfhen there are exactly eight bytesje^dat^ Using the same cighUbyle CRC 

eiauut rnodulcLWOuld also be preferable in the method described in FTG. 7A in order to reduce the cost of 
jhe circuit 

Please replace paragraph 0056 on page 18 with the following rewritten paragraph: 

[00561 A possible compromise between a large circuit and slow processing times might be a system that 
uses an eight-byte, a three-byte and a smgk-byte-single : byteXTl^^ Such a method would 

use significantly less chip area than the method described in FIG. 7 A, and would enJy-take a maximum of 
two extra cycles to complete the CRC calculation. 
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